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We performed 24 experiments of fixed goal evolution towards  G1=L AND R 

and G2=L OR R, and 16 experiments for MVG switching between G1 and G2. In 

each experiment four island populations evolved (under different environments, see 

paper). We note that unlike engineering applications of neural networks, 

generalizations or cross- validation were not implemented.  To study the pure effect of 

the environment on the networks structure, each network evolved and was evaluated 

on the same set of inputs (environment). Statistical analysis of the networks for motifs 

and modularity was based on 92 nearly-perfect networks (fitness ≥ 0.95) evolved 

under fixed goal (of the 24x4 experiments for G1 and G2), and 190 nearly-perfect 

networks evolved under MVG. The MVG networks were chosen from periods in 

evolution where nearly-perfect adaptation occurred.    

 

 

In our setting the activation function field was zero bits length, as we evolved networks with a single 

activation function (integrate and fire). Neurons are arranged in the genome according to their layer 

order. Agene length varies according to the layer. The gene length corresponds to the number of inputs, 

and to the input addresses space required for the specific layer (table S2). 

   
Address code 

1st layer  

Physical address Address code 

2nd layer 

Physical address 

000 Retina – pixel  1 000 Neuron 1 layer 1 


